INTRODUCTION
Hormone receptor-positive breast cancers represent the vast majority of breast cancers around the world. Approximately 60% to 75% of women with breast cancer have estrogen receptor-positive (ERϩ) breast cancer, and 65% of these cancers are also progesterone receptor positive (PgRϩ). [1] [2] [3] [4] Adjuvant endocrine therapy is highly effective and appropriate for nearly all women with ER-and/or PgR-positive tumors, making such treatment the most widely prescribed therapy for patients with cancer in both the developed and developing world. For decades, tamoxifen taken for 5 years was the standard adjuvant endocrine treatment. More recently, patients who are postmenopausal also have been offered the option of taking an aromatase inhibitor (AI) as an alternative to tamoxifen or in sequence after tamoxifen. 5 Adjuvant Endocrine Therapy for Women With Hormone Receptor-Positive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline Focused Update is an update of previous technology assessment/guideline updates from 2002, 2003, 2004 , and 2010 (www.asco.org/ guidelines/endocrinebreast). [5] [6] [7] [8] The current update is in response to emerging data from multinational randomized studies that addressed the
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Adjuvant Endocrine Therapy for Women with Hormone Receptor-Positive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline Focused Update
Guideline Question • What is the recommended duration of adjuvant endocrine monotherapy?
Target Audience • Medical, surgical, and radiation oncologists; oncology nurses and physician assistants; obstetrician/gynecologists; general practitioners; and women with stages I-III hormone receptor-positive breast cancer Methods • Update Committee was convened to develop clinical practice guideline recommendations based on a systematic review of the medical literature.
Recommendations
• I. Women diagnosed with hormone receptor-positive breast cancer who are pre-or perimenopausal should be offered adjuvant endocrine therapy with: • IA. Tamoxifen for an initial duration of 5 years. • IB. After 5 years, women should receive additional therapy based on menopausal status. • IB1. If women are pre-or perimenopausal, or if menopausal status is unknown or cannot be determined, they should be offered continued tamoxifen for a total duration of 10 years (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong). • IB2. If women have become definitively postmenopausal, they should be offered continued tamoxifen for a total duration of 10 years or switching to up to 5 years of an aromatase inhibitor (AI), for a total duration of up to 10 years of adjuvant endocrine therapy. (Type: Evidence-Based, Evidence Quality for tamoxifen: High, Evidence Quality for AI: High; Strength of Recommendation: Strong) • II. Women diagnosed with hormone receptor-positive breast cancer who are postmenopausal should be offered adjuvant endocrine therapy with one of the following options: • IIA. Tamoxifen for a duration of 10 years (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong); or • IIB. An AI for a duration of 5 years. There are insufficient data currently to recommend an AI for a duration of greater than 5 years. (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong); or • IIC. Tamoxifen for an initial duration of 5 years, then switching to an AI for up to 5 years, for a total duration of up to 10 years of adjuvant endocrine therapy. (Type: Evidence-Based, Evidence Quality: High, Strength of recommendation: Strong); or • IID. Tamoxifen for a duration of 2 to 3 years and switching to an AI for up to 5 years, for a total duration of up to 7 to 8 years of adjuvant endocrine therapy. (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong) • III. Women who are postmenopausal and are intolerant of either tamoxifen or an AI should be offered the alternative type of adjuvant endocrine therapy. • IIIA. If women have received an AI but discontinued treatment at less than 5 years, they may be offered tamoxifen for a total of 5 years. (Type: Informal consensus, Evidence Quality: Low, Strength of Recommendation: Weak) • IIIB. If women have received tamoxifen for 2 to 3 years, they should be offered switching to an AI for up to 5 years, for a total duration of up to 7 to 8 years of adjuvant endocrine therapy. duration of endocrine therapy. This includes two randomized trials-one published and the other presented at the 2013 ASCO Annual Meeting-on extended durations of tamoxifen treatment. 9, 10 The 2010 guideline update referred to a historical standard of 5-year duration of tamoxifen monotherapy, because earlier studies of extended tamoxifen therapy had not shown clinical benefit for treatment beyond 5 years. The current guideline update reviews and analyzes the new data regarding that aspect of the guideline. This Focused Update addresses only duration of tamoxifen monotherapy. The Update does not address the other clinical questions posed in the 2010 guideline. The Bottom Line Box provides a summary of the recommendations. A comparison of 2010 and current recommendations is available in the Data Supplement.
GUIDELINE QUESTIONS
This clinical practice guideline addresses three overarching clinical questions: (1) Which adjuvant endocrine treatments should be offered to women with hormone receptor-positive breast cancer? (2) What is the appropriate duration of adjuvant endocrine therapy? (3) What is the appropriate sequence of adjuvant endocrine therapy?
METHODS
The recommendations for this update were developed by a multidisciplinary group of experts using evidence from phase III randomized clinical trials (RCTs) and clinical experience as a guide. Clinical Practice Guideline Updates are approved by the ASCO Clinical Practice Guideline Committee. A systematic review in Medline was conducted from January 2009 to March 2013 and for meeting abstracts through June 2013. Because this update addressed a question not specifically identified in previous updates, the search date parameters were broadened to find historical trials.
Articles were selected for inclusion in the systematic review of the evidence if they were • Published journal articles from the medical literature. • Phase III RCTs. • Meeting abstracts, if presentations or posters were available. • Written language: English only. • Systematic reviews with or without meta-analysis. • Study population: female.
Articles were excluded from the systematic review if they were (1) other reviews (consensus, narrative, expert panel, guidelines); (2) editorials, commentaries, letters, news articles, case reports; or (3) published in a non-English language. The guideline recommendations were crafted, in part, using the Guidelines Into Decision Support (GLIDES) methodology and accompanying BRIDGE-Wiz software. 11 Ratings for the type of recommendation, strength of the evidence, and potential bias are provided with each recommendation (see Methodology Supplement for rating definitions).
Detailed information about the methods used to develop this guideline is available in the Methodology Supplement at www.asco.org/guidelines/endocrinebreast, including an overview (eg, Update Committee composition, development process), literature search and data extraction, the recommendation development (including GLIDES and BRIDGE-Wiz), and quality assessment processes.
GUIDELINE DISCLAIMER
The clinical practice guidelines and other guidance published herein are provided by the American Society of Clinical Oncology, Inc. ("ASCO") to assist providers in clinical decision making. The information therein should not be relied on as being complete or accurate,
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Tradeoffs of Benefits and Risks
• Benefits: increasing overall survival and distant disease-free survival (DFS), reducing breast cancer-specific mortality, decreased risk of recurrence, decreased risk of contralateral breast cancer • Harms: endometrial cancer (if continuing tamoxifen), hot flashes and other menopausal symptoms (with either tamoxifen or AIs), deep vein thrombosis or pulmonary embolism (tamoxifen), ischemic heart disease (AI), osteopenia/osteoporosis (AI), uterine cancer (tamoxifen) nor should it be considered as inclusive of all proper treatments or methods of care or as a statement of the standard of care. With the rapid development of scientific knowledge, new evidence may emerge between the time information is developed and when it is published or read. The information is not continually updated and may not reflect the most recent evidence. The information addresses only the topics specifically identified therein and is not applicable to other interventions, diseases, or stages of diseases. This information does not mandate any particular course of medical care. Further, the information is not intended to substitute for the independent professional judgment of the treating provider, as the information does not account for individual variation among patients. Recommendations reflect high, moderate or low confidence that the recommendation reflects the net effect of a given course of action. The use of words like "must," "must not," "should," and "should not" indicate that a course of action is recommended or not recommended for either most or many patients, but there is latitude for the treating physician to select other courses of action in individual cases. In all cases, the selected course of action should be considered by the treating provider in the context of treating the individual patient. Use of the information is voluntary. ASCO provides this information on an "as is" basis, and makes no warranty, express or implied, regarding the information. ASCO specifically disclaims any warranties of merchantability or fitness for a particular use or purpose. ASCO assumes no responsibility for any injury or damage to persons or property arising out of or related to any use of this information or for any errors or omissions.
GUIDELINE AND CONFLICT OF INTEREST
The Update Committee was assembled in accordance with ASCO's Conflict of Interest Management Procedures for Clinical Practice Guidelines ("Procedures," summarized at http://www.asco.org/ rwc). Members of the Update Committee completed ASCO's disclosure form, which requires disclosure of financial and other interests that are relevant to the subject matter of the guideline, including relationships with commercial entities that are reasonably likely to experience direct regulatory or commercial impact as the result of promulgation of the guideline. Categories for disclosure include employment relationships, consulting arrangements, stock ownership, honoraria, research funding, and expert testimony. In accordance with the Procedures, the majority of the members of the Update Committee did not disclose any such relationships.
RESULTS
Note: This guideline update reviews only evidence on durations of tamoxifen of greater than 5 years. Evidence regarding duration of adjuvant endocrine therapy 5 years or less, evidence regarding sequencing of therapy, and evidence on AIs is reviewed in the 2010 guideline update, to which the reader is referred. 5 Five RCTs met the eligibility criteria of the updated systematic review and compose the evidentiary basis for the guideline recommendations on the duration of tamoxifen therapy (see Data Supplement 1). 9, 10, [12] [13] [14] [15] Each of these studies compared 5 years of tamoxifen against longer durations: either indefinitely or for a total of 10 years.
Data from the three smaller trials have been in the literature for more than a decade; data from two studies represent results available only recently. The identified trials' recruitment periods spanned from 1982 to 2005, a 23-year period, and the publication dates spanned from 1996 to 2013, a 17-year period. The trials compared similar interventions. The primary outcome for all trials was therapeutic efficacy, defined variously as overall survival (OS), DFS, recurrence-free survival (RFS), time to recurrence (TRR), event rate ratio (ERR), and average annual rate of recurrence. Adverse events were a secondary outcome of interest.
STUDY QUALITY
Study quality was formally assessed for the five studies identified ( Table 1 ). Aspects of trial design related to the individual study quality were assessed by one reviewer using factors such as blinding, allocation concealment, placebo control, intention to treat, and funding sources. The risk of bias was assessed as low or intermediate, or it was not possible to assess this for the identified evidence. Refer to the Methodology Supplement for definitions of ratings for overall potential risk of bias.
RECOMMENDATIONS
Clinical Question I
Which adjuvant endocrine treatments should be offered to women with hormone receptor-positive breast cancer who are pre-or perimenopausal? What is the appropriate duration? Recommendation 1. Women diagnosed with hormone receptorpositive breast cancer who are pre-or perimenopausal should be offered adjuvant endocrine therapy with:
Recommendation IA. Tamoxifen for an initial duration of 5 years (supported by 2010 evidence).
Recommendation IB. After 5 years, women should receive additional therapy based on menopausal status.
• Recommendation IB1. If women are pre-or perimenopausal, or if menopausal status is unknown or cannot be determined, they should be offered continued tamoxifen for a total duration of 10 years. (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong; supported by 2013 evidence, see Literature Review section).
• Recommendation IB2. If women have become definitively postmenopausal, they should be offered the choice of continuing tamoxifen for a total duration of 10 years or switching to up to 5 years of an AI, for a total duration of up to 10 years of adjuvant endocrine therapy. (Type: Evidence-Based, Evidence Quality for tamoxifen: High, Evidence Quality for AI: High; Strength of Recommendation: Strong; supported by 2010 and 2013 evidence).
Clinical Question II
Which adjuvant endocrine treatments should be offered to women with hormone receptor-positive breast cancer who are postmenopausal? What is the appropriate duration?
Recommendation II. Women diagnosed with hormone receptorpositive breast cancer who are postmenopausal should be offered adjuvant endocrine therapy with one of the following initial options: 
Clinical Question III
What is the appropriate sequence of adjuvant endocrine therapy?
Recommendation III. Women who are postmenopausal and are intolerant of either tamoxifen or an AI should be offered the alternative type of adjuvant endocrine therapy.
Recommendation IIIA. If women have received an AI but discontinued treatment at less than 5 years, they may be offered tamoxifen for a total of 5 years. (Type: Informal consensus, Evidence Quality: Low, Strength of Recommendation: Weak; supported by 2010 evidence).
Recommendation IIIB. If women have received tamoxifen for 2 to 3 years, they should be offered the option of switching to an AI for up to 5 years, for a total duration of up to 7 to 8 years of adjuvant endocrine therapy. (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong; supported by 2010 evidence; see also Recommendations IB2, IIC, and IID and III).
Recommendation IV. Women who have received 5 years of tamoxifen as adjuvant endocrine therapy should be offered additional adjuvant endocrine treatment.
Recommendation IVA. If women are postmenopausal, they should be offered continued tamoxifen for a total duration of 10 years or the option of switching to up to 5 years of an AI, for a total duration of up to 10 years of adjuvant endocrine therapy. (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong; supported by 2010 and 2013 evidence)
Recommendation IVB. If women are pre-or perimenopausal, or menopausal status cannot be ascertained, they should be offered 5 additional years of tamoxifen, for a total of 10 years of adjuvant endocrine therapy. (Type: Evidence-Based, Evidence Quality: High, Strength of Recommendation: Strong; supported by 2013 evidence).
LITERATURE REVIEW AND ANALYSIS
This section summarizes the efficacy results for durations of tamoxifen greater than 5 years, based on five prospective, randomized trials that were considered in the systematic review for this clinical question (regarding tamoxifen in Recommendations IB1, IB2, IIA, IVA, and IVB 9,10,12,14,15 ; Tables 2 and 3 include results from these trials).
OS and Mortality
All five studies reported on OS and mortality, although not all populations in all studies had tumors with known ER status. Survival outcomes were mixed. The two more recent, larger studies suggested a survival benefit for longer durations of tamoxifen. In the ATLAS (Adjuvant Tamoxifen Longer Against Shorter) trial, the breast cancer-specific mortality was 2.8% lower in those who took tamoxifen for 10 years (P ϭ .01), compared with those who took tamoxifen for 5 years (ERR ϭ 0.83; 95% CI, 0.72 to 0.96). Similarly, breast cancer-specific survival was improved with extended tamoxifen treatment in the aTTom (Adjuvant Tamoxifen; to Offer More?) trial 10 and in the historical Eastern Cooperative Oncology Group trial. 15 Overall mortality was improved in three of the five trials. 9,10,15 However, mortality was higher in the extended tamoxifen arm in the other two historical studies. 12, 13 In National Surgical Adjuvant Breast and Bowel Project (NSABP) trial B14, the results were measured at greater than 5 years. 12 (Table 2) .
DFS and RFS
All five studies reported on recurrences, using measures including DFS, recurrence-or relapse-free survival, and time to recurrence. In the ATLAS and aTTom trials, extended tamoxifen therapy lowered the risk of breast cancer recurrence. This was also true in the ERpositive subset of the Eastern Cooperative Oncology Group trial. However, in both the smaller Scottish and NSABP B-14 trials, extended therapy with tamoxifen was associated with greater risk of cancer recurrence and/or shortened DFS.
Risk of Recurrence by Years
Three studies analyzed recurrence rates as a function of the length of follow-up from time of study enrollment (of the participants who had taken tamoxifen beyond 5 years). In the ATLAS trial, the recurrence rate risk ratio (RR) was significantly lower with longer durations, at 21.4% for Ն 10 years (RR ϭ 0.75; 95% CI, 0.62 to 0.0.9) versus 25.1% for 5-9 years (RR ϭ 0.90; 95% CI, 0.79 to 1.02; P ϭ .002). 9 For the aTTom trial, in a preplanned analysis of recurrence by year of followup, the benefit of additional tamoxifen was statistically significant in years 7 to 9 and years 10 to 14, favoring continuation (beyond 5 years), whereas for shorter or longer time periods, the difference was not statistically significant. 10 In another study, which did not favor tamoxifen, the time-by-treatment interaction was statistically significant (P ϭ .03); there was statistically significant greater recurrence in years zero to 5 years and not in Ն 6 years. 12
Contralateral Breast Cancer
Three of five studies reported the incidence of contralateral breast cancer. 9, 12, 14 One study showed that the risk was 12% lower with tamoxifen, (RR ϭ 0.88; 95% CI, 0.77 to 1.00; P ϭ .05) 9 in analysis of all patients, regardless of ER status, whereas the NSABP B-14 and Scottish studies showed no statistically significant differences in rates of contralateral breast cancer between patient populations.
Adverse Events
All five studies reported on adverse events. There are well-described adverse effects with extended duration therapy with tamoxifen, all of which had been identified in previous reports. 5-8 Endometrial cancer was significantly more common among women who received extended therapy with tamoxifen compared with those who did not: 3.1% versus 1.6% 9 (cumulative risk) and 2.9% versus 1.3% (incidence), 10 in ATLAS and aTTom, respectively. The numerical instances of death as a result of endometrial cancer were also higher with extended tamoxifen treatment, though such events were rare. There was also a higher risk for pulmonary embolism with tamoxifen. There was a lower risk of ischemic heart disease in women who received extended tamoxifen therapy in ATLAS. 9 NSABP B-14 reported an increased risk for ischemic heart disease, but there were few events. 12 Rates of stroke were similar in the only study that reported on it. 9 None of the five studies reported other adverse events considered germane to the Update Committee's deliberations, including menopausal symptoms (Table 3) .
Quality of Life
None of the studies reported on quality-of-life outcomes. Clinical experience suggests that adjuvant endocrine therapy is associated with a reasonably high quality of life for most patients, notwithstanding well-known treatment-related adverse effects including climacteric, musculoskeletal, and genitourinary symptoms. Clinicians familiar with the use of these agents are encouraged to gauge health-related quality of life among patients receiving adjuvant endocrine therapy to determine how treatment may be affecting them.
Analysis by Menopausal Status
Tamoxifen is active regardless of menopausal status and is the only recommended agent for women who are pre-or perimenopausal. 5 Three studies presented analyses among subsets of patients defined by baseline menopausal status. 9, 14, 15 These studies did not show any qualitative difference in outcome for longer duration tamoxifen treatment between women who were pre-or postmenopausal at baseline. In ATLAS, in particular, women who were pre-or perimenopausal derived substantial benefit from extended therapy with tamoxifen. Clinical interpretation. Adjuvant endocrine therapy is a mainstay of therapy for women with ER-positive breast cancer. This guideline update reflects emerging data on the duration of tamoxifen treatment. There have been a total of five studies of tamoxifen treatment for longer than 5 years. The two largest studies with the longest reported follow-up now show a breast cancer survival advantage with longer durations of tamoxifen use; namely, 10 years of therapy. The beneficial effects of tamoxifen become more pronounced with longer follow-up, such that a minimum of 5 years of extended treatment (that is, 10 years since diagnosis) is needed to see clinical advantages. In addition to modest gains in survival, extended therapy with tamoxifen for a total of 10 years as compared with 5 years was associated with lower risk of breast cancer recurrence and a lower risk of contralateral breast cancer. Extended tamoxifen did not affect non-breast cancer mortality in the studies examined. Consistent with previous reports on the effects of adjuvant endocrine therapy, only patients with ER-positive tumors appear to benefit from extended therapy with tamoxifen.
Adverse effects reported by investigators of both 5-and 10-year duration tamoxifen, including menopausal symptoms and the rare risks of endometrial cancer and thromboembolism, appear to persist with longer durations of treatment. However, no new adverse effects specifically associated with longer durations of tamoxifen were identified in the current review. Clinical experience suggests that many patients have ongoing menopausal symptoms with extended duration of tamoxifen therapy, but the current evidence is not definitive.
Previous ASCO guidelines have recommended treatment of premenopausal women with 5 years of tamoxifen, and of postmenopausal women with a minimum of 5 years of adjuvant therapy using either an AI or a sequence of tamoxifen followed by an AI. 5 As discussed in the 2010 guideline, AIs are an option only for women who are postmenopausal. On the basis of the emerging data outlined in this Focused Update, the Committee made separate recommendations for women who are pre-and postmenopausal.
Women who are postmenopausal who receive tamoxifen as initial treatment are candidates for extended adjuvant endocrine treatment either by continuing tamoxifen for a total of 10 years, or by switching to an AI. Qualitatively, there was no difference in the benefit (or lack thereof) seen with extended tamoxifen therapy in the subgroups defined by menopausal status. As there are no data for the efficacy or safety of AI therapy in excess of 5 years, 5 years remains the appropriate duration of AI treatment, whether begun as initial therapy or after prior tamoxifen.
Of the five trials analyzed in this guideline update, three 9,10,15 showed positive results for extended tamoxifen treatment beyond 5 years, and two 12-14 did not. It is not known what accounts for these discordant findings. The Update Committee noted that the trials with the largest sample size and longest follow-up 9,10 yielded results with marked clinical benefit and, accordingly, made recommendations that predominantly reflect the scale and scope of those studies. An upcoming meta-analysis from the Early Breast Cancer Trialists Collaborative Group may provide additional insights.
For clinicians and patients, there are two distinct questions regarding optimal adjuvant endocrine therapy. One centers on the optimal initial treatment choice for women who are postmenopausal, who could receive either tamoxifen or an AI. The other centers on the optimal duration of adjuvant treatment. This guideline update has focused on the question of duration, specifically on extended endocrine therapy beyond 5 years of tamoxifen. On the basis of previous reports discussed in the 2010 guideline, extended adjuvant endocrine therapy with an AI after 5 years of tamoxifen reduces the risk of cancer recurrence in women who are postmenopausal, and the data reviewed in this update show that extended therapy with tamoxifen does the same. It is not known which strategy is preferred; tamoxifen and AIs have different adverse effect profiles that might reasonably inform that choice, and patient preferences based on the tolerability of these agents in individual women should be considered. Tamoxifen is effective regardless of menopausal status. Thus, whereas AI is an appropriate treatment option for women who are certainly menopausal, tamoxifen is the treatment of choice for pre-or perimenopausal women; women whose menopausal status is uncertain because of tamoxifen treatment, hysterectomy, or other medical circumstances; or women who do not tolerate AI treatment.
The Update Committee cautioned against longer durations of treatment when neither safety nor efficacy data were available. At present, such data are only available for up to 5 years of adjuvant endocrine therapy with AIs, and up to 10 years of adjuvant endocrine therapy with tamoxifen or with the cumulative sequence of tamoxifen and AIs. Ongoing clinical trials are comparing extended durations of AI therapy beyond 5 years to address questions of treatment duration.
There are no new data regarding the optimal initial endocrine treatment for women who are postmenopausal, whether that should be tamoxifen or an AI. The 2010 Update Committee recommendation of initial treatment with an AI or with tamoxifen to be followed by an AI remains valid. The Update Committee notes, however, that the accumulating data suggest that longer durations of endocrine therapy (either tamoxifen or tamoxifen followed by an AI) are associated with lower risk of cancer recurrence. On the basis of those trends, the Update Committee encourages patients and clinicians to embark on adjuvant endocrine treatment with an eye toward longer durations of therapy, not to exceed 10 years. Patients and their clinical teams should review adverse effect profiles and compliance with medications regularly, and work to find agents that patients find tolerable and will reliably take as medication.
The Update Committee acknowledges that the recommendations for adjuvant endocrine therapy continue to suggest different total durations of treatment based on the initial treatment strategy. At present, data are available regarding women who are postmenopausal or premenopausal who begin treatment with tamoxifen. However, for postmenopausal women who start treatment with an AI, there are no data showing that longer durations are clinically effective, nor are there efficacy data for switching to tamoxifen after 5 years of an AI. The Update Committee anticipates that data from ongoing trials will eventually clarify this discordance in total treatment duration.
Well-established clinical factors including tumor size; nodal status; ER, PgR, and HER2 biomarkers 16 ; and molecular diagnostic assays 17 serve as prognostic factors for breast cancer recurrence. However, there are no robust specific clinical or biomarker measures that selectively predict early versus late recurrence, nor predict whether tamoxifen or AI therapy would be appropriate treatment, nor determine whether longer durations of adjuvant endocrine therapy are clinically indicated. Identifying such markers is an important research priority. Extensive clinical data, specifically including data from trials of extended adjuvant treatment, indicate that smaller and/or node-negative cancers are at lower risk for recurrence after 5 years of adjuvant endocrine therapy than are larger and/or node-positive tumors. 9, [18] [19] [20] [21] For this reason, the magnitude of benefit of extended durations of adjuvant therapy is certainly lower for patients with stage I cancers than for those with higher stage tumors. Although patients with favorable prognosis tumors may experience more risk than benefit with extended adjuvant treatment, the clinicopathological factors for defining such patients are not established. Some of the benefit of extended adjuvant treatment is derived from prevention of in-breast recurrences and/or second cancers. 9, [18] [19] [20] [21] [22] Women who have undergone bilateral mastectomy are not at risk for these occurrences, reducing their likely benefits from extended therapy. Considerations of benefit and risk on the basis of stage and the adverse effects experienced by a given patient may help clinical teams make individualized recommendations on the appropriateness of ongoing treatment for a specific woman.
Women receiving extended adjuvant endocrine therapy are at risk for ongoing adverse effects, such as menopausal symptoms, and less common, but more serious, adverse effects. Tamoxifen is associated with risks of thromboembolism and uterine cancer. AIs are associated with ongoing risk of osteoporosis. Clinicians should monitor patients for sequelae of treatment according to established guidelines. 23 Compliance to, and persistence with, adjuvant endocrine therapy for breast cancer is a clinical challenge. Patient adverse effects, personal health preferences, and out-of-pocket costs all contribute to nonadherence with adjuvant endocrine therapy. Given the importance of adjuvant endocrine treatment for improving overall survival in women with ER-positive breast cancer, clinicians are encouraged to inquire diligently about treatment compliance and treatment-related adverse effects and to pursue interventions known to mitigate adverse effects and enhance adherence.
COMMENTARY ON ADHERENCE AND PERSISTENCE
The purpose of this section is to update the section of the 2010 guideline update that addresses aspects of patient-provider communication in selecting and using adjuvant endocrine therapy, as well as barriers to adherence to treatment regimens (taking medication as prescribed) and persistence with the medication schedule (taking medication for the full duration prescribed). Clinicians and patients should discuss the risks of recurrence, incorporating tumor size and nodal status. The discussion should include the risks and benefits of each treatment option on an individualized basis, recognizing the limitations of the data for specific options. Although not part of the systematic review, separate literature searches were conducted, and the Update Committee's expert opinion informed this section. The data discussed are, in part, from a systematic review published by Murphy et al, 24 as well as articles that were not included in the Murphy systematic review, and references in those and other publications. 24 Some of the publications combined participants who took tamoxifen and/or AIs. None reported data for patients who received adjuvant endocrine therapy beyond 5 years.
Rates of nonpersistence (early discontinuation of medication) in women who start adjuvant endocrine therapy range from 20% to 50%, as previously discussed in the 2010 guideline. 5 Rates of compliance (conformity to prescribed dosing) average 74% to 84%, and may diminish over time. These rates of adherence are comparable to those seen for use of other medications used chronically, such as antihypertensives, 25, 26 cholesterol-lowering agents, 27,28 or antiepileptics. 29, 30 Factors that decrease adherence with endocrine therapy include extremes of age, follow-up by general practitioners as opposed to oncologists, treatment-related symptoms, and out-of-pocket expenses. 24 Adverse effects are particularly important in precipitating early discontinuation of therapy. Patients who experience treatmentrelated adverse effects are more likely to discontinue adjuvant endocrine therapy, particularly during the first years. Addressing patient beliefs about the benefits and risks of medications is warranted in patient-provider interactions about the use of adjuvant endocrine therapy. Helping patients understand the rationale for therapy, and the likely adverse effects, is likely to enhance treatment compliance and persistence.
Potentially modifiable factors that may enhance treatment compliance and/or persistence include follow-up with oncology team; inquiring about adverse effects, including menopausal, musculoskeletal, and genitourinary symptoms, headaches and sleep issues 31 ; addressing inadequate social support, including for the treatment decision 24 ; providing information on adverse effects; and inquiring about both attitudes about medication in general 32 and endocrine therapy in particular, and about access to medications, including financial barriers. Clinicians imparting knowledge about recurrence may also increase persistence, 24 as may the provision of follow-up care in the oncology setting. 24
HEALTH DISPARITIES
Although ASCO clinical practice guidelines represent expert recommendations on the best practices in disease management to provide the highest level of cancer care, it is important to note that many patients have limited access to medical care. Racial and ethnic disparities in health care contribute significantly to this problem in the United States and around the world. Racial/ethnic minority patients with cancer suffer disproportionately from comorbidities, experience more substantial obstacles to receiving care, are more likely to be uninsured, and are at greater risk of receiving poor-quality care than others. [33] [34] [35] [36] Many other patients lack access to care because of their geography and distance from appropriate treatment facilities.
Representation of people of color and/or low socioeconomic status in clinical trials of adjuvant endocrine therapy is low. To date, no evidence indicates differences in therapeutic benefit between black and white women who receive adjuvant tamoxifen in the clinical trials setting. The evidence regarding disparities is mixed. In studies reviewed by Murphy et al, 24 black race was negatively associated with adherence, but this association was not found in other studies. 37 Some studies suggest that women who belong to nonwhite racial/ethnic groups and/or low socioeconomic groups are less likely to receive guideline-concordant endocrine therapy. 38 For example, in one study, 19% of patients who should have received adjuvant endocrine therapy did not. 39 In contrast, another study found the likelihood of initiating and persisting with therapy favored Latinas and African Americans, 32 although other studies cited by these authors showed a lack of differences. However, awareness of disparities in quality of care should be considered in the context of this clinical practice guideline, and health care providers should strive to deliver the highest level of cancer care to these vulnerable populations.
MULTIPLE CHRONIC CONDITIONS
Creating evidence-based recommendations to inform treatment of patients with additional chronic conditions, a situation in which the patient may have two or more such conditions-referred to as multiple chronic conditions (MCC)-is challenging. Patients with MCC are a complex and heterogeneous population, making it difficult to account for all of the possible permutations to develop specific recommendations for care. In addition, the best available evidence for treating index conditions, such as cancer, is often from clinical trials whose study selection criteria may exclude these patients in order to avoid potential interaction effects or confounding of results associated with MCC. As a result, the reliability of outcome data from these studies may be limited, thereby creating constraints for expert groups to make recommendations for care in this heterogeneous patient population. 40 Because many patients for whom guideline recommendations apply present with MCC, any treatment plan needs to take into account the complexity and uncertainty created by the presence of MCC; this highlights the importance of shared decision making around guideline use and implementation. Therefore, in consideration of recommended care for the target index condition, clinicians should review all other chronic conditions present in the patient and take those conditions into account when formulating the treatment and follow-up plan (common chronic conditions for patients with breast cancer are listed in Data Supplement 5).
Taking the above considerations into account, practice guidelines should provide information on how to apply the recommendations for patients with MCC, perhaps as a qualifying statement for recommended care. This may mean that some or all of the recommended care options are modified or not applied, as determined by best practice in consideration of any MCC.
GUIDELINE IMPLEMENTATION
ASCO guidelines are developed for implementation across health settings. Barriers to implementation include the need to increase awareness of the guideline recommendations among front-line practitioners and cancer survivors, and also to provide adequate services in the face of limited resources. The guideline Bottom Line was designed to facilitate implementation of recommendations. This guideline will be distributed widely through the ASCO Practice Guideline Implementation Network. ASCO guidelines are posted on the ASCO Web site and most often published in Journal of Clinical Oncology and Journal of Oncology Practice.
LIMITATIONS OF THE RESEARCH
Limitations of the studies discussed in this guideline include differing amounts of median follow-up and the fact that the studies were performed in different eras, in part resulting in insufficient information to appraise the quality of three of the studies. 10, [13] [14] [15] Some of the populations in these studies did not have hormone receptor-positive breast cancer and/or their hormone receptor status was unknown. In addition, there are relatively few new data on adverse events for those who have received adjuvant tamoxifen for more than 5 years. The studies in this guideline provided insufficient data on adverse effects, especially climacteric and/or sexual adverse effects. Evidence on a broader set of adverse events could affect women's risk-benefit perceptions and willingness to take tamoxifen for more than 5 years, perhaps modulated by age and menopausal status. The studies did not report on and/or did not measure health-related quality of life; at the time of the development of this guideline, results by menopausal status were not available, and there are few data on extended durations of AIs.
FUTURE DIRECTIONS
The Update Committee recommends research in participants receiving more than a five-year duration of AIs and on the issue of duration for those who took tamoxifen for less than 5 years. In addition, more information is needed regarding predictors of risk of recurrence and of likely treatment benefit based on tumor stage, biomarkers, and time since diagnosis. It is important to identify strategies that are likely to promote the use of effective endocrine treatments among women, especially given the recommendations for longer durations of therapy.
ADDITIONAL RESOURCES
More information, including Data Supplement with additional evidence tables, a Methodology Supplement with information about evidence quality and strength of recommendations, slide sets, and clinical tools and resources, is available at www.asco.org/ guidelines/endocrinebreast. Patient information is available there and at www.cancer.net.
